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CHILDREN'S PERCEPTION OF MUSICAL SEQUENCES

BARBARA A. MORRONGIELLO & CAROLINE L. ROES

UNIVERSITY OF WESTERN ONTARIO

TODDLERS AND PRESCHOOLERS WERE REPEATEDLY PRESENTED A SIX-TONE

MELODY, THEN TESTED FOR THEIR DISCRIMINATION OF A VARIETY OF

PATTERN FEATURES, INCLUDING: THE SPECIFIC COMPONENT FREQUENCIES,

SUCCESSIVE FREQUENCY RELATIONS OR INTERVALS, AND THE PATTERN OF

SUCCESSIVE FREQUENCY RELATIONS OR GENERAL MELODIC CONTOUR. TO

MANIPULATE THE INFORMATION--oCESSING DEMANDS OF THE TASK, WE

VARIED PRSSENTATION RATE ACROSS CHILDREN.

AT THE ShOWEST RATE, TODDLERS ONLY DISCRIMINATED CHANGES IN

SPECIFIC COMPONENT FREQUENCIES. AT THE FASTEST RATE, THEY ONLY

DISCRIMINATED CHANGES IN THE GENERAL MELODIC CONTOUR. AT

INTERMEDIATE RATES, THEY WERE SENSITIVE TO RELATIONAL INFORMATION

AND DISCRIMINATED INTERVAL AS WELL AS CONTOUR CHANGES. PRESCHOO-

LERS SHOWED SIMILAR PERFORMANCE CHANGES WITH INCREASING RATES BUT

WERE SENSITIVE TO INTERVAL AND CONTOUR INFORMATION EVEN AT

THE SLOWEST RATE.

THESE RESULTS INDICATE THAT, ACROSS AGE, CHILDREN CAN ENCODE

SPECIFIC AS WE:_,L AS GENERAL PATTERN FEATURES WHEN PRESENTED SOUND

SEQUENCES, AND SUGGEST THAT PATTERN DISCRIMINATION PERFORMANCE AT

A GIVEN AGE REFLECTS AN INTERACTION OF THE INFORMATION - PROCESSING

ABILITIES OF THE LISTENER AND THE DEMANDS OF THE TASK.
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BOTH SPEECH AND MUSIC ARE COMPLEX AUDITORY PHENOMENA, THE

PERCEPTION OF WHICH REQUIRES CONSIDERABLE PATTERN PERCEPTION

SKILLS.

WHILE THERE HAS BEEN RESEARCH EXAMINING CHILDREN'S PERCEPTION OF

THE FEATURES OF SPEECH, MUCH LESS IS KNOWN ABOUT THEIR PERCEPTION

OF PATTERN FEATURES RELEVANT TO MUSIC.

FURTHER, THERE HAVE BEEN FEW DEVELOPMENTAL INVESTIGATIONS OF

AUDITORY PATTERN PERCEPTION SKILLS.

AIMS

1. TO EXAAINE TODDLERS' AND PRESCHOOLERS' PERCEPTION

OF SEVERAL MUSICAL FEATURES, INCLUDING: THE

SPECIFIC PITCHES OR FREQUENCIES; THE SPECIFIC

SUCCESSIVE FREQUENCY RELATIONS 0'2 INTERVALS; AND

THE GENERAL SEQUENCE OF RISING AND FALLING PITCHES

OR CONTOUR.

2. TO DETERMINE WHETHER MANIPULATIONS OF TASK DIFFI-

CULTY WOULD INVOLVE THE DIFFERENTIAL PERCEPTION OF

THESE MELODIC FEATURES.
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SUBJECTS

TODDLERS (2-3 YEARS) AND PRESCHOOLERS (5-6 YEARS)

STIMULI

EACH MELODY COMPRISED SIX SQUARE-WAVE TONES AND WAS PLAYED AT

CONVERSATION LEVEL IN A SOUND-ATTENTUATING CHAMBER.

THE STANDARD MELODY, TRAINING MELODY, AND TEST MELODIES

ARE REPRESENTED IN TABLE 1 AND FIGURE 1.

THE TEST MELODIES INTRODUCED CHANGES IN THREE FEATURES:

(1) ABSOLUTE FREQUENCIES

(I.E., REPLACEMENT OF ALL NOTES BY TRANSPOSI-

TION OF THE STANDARD MELODY TO A NEW KEY)

( 2) RATIO OF SUCCESSIVE FREQUENCIES OR INTERVALS

(E.G., A REORDERING OF SOME NOTES)

PATTERN OF DIRECTIONAL CHANGES IN FREQUENCY OR

CONTOUR (E.G., A REORDERING OF SOME NOTES THAT

VIOLATES THE CONTOUR OF THE STANDARD MELODY).

TO MANIPULATE TASK DIFFICULTv, MELODIES WERE PRES.:NTED

AT DIFFERENT RATES: 1.5, 2.5, 4.5, OR 5.5 TONES/SECOND.

PROCEDURE

EACH CHILD WAS TESTED UNDER ALL MELODY CONDITIONS AT ONE

RATE.

A GO/NO-GO CONDITIONED HEAD-TURN PROCEDURE WAS USED (SEE

FIGURE 2).
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THE DATA ARE SHOWN IN FIGURE 3 AND CONSISTED OF THE

PROPORTION CORRECT RESPONSES MINUS FALSE ALARM RATE

(I.E., RESPONSES ON CONTROL TRIALS).

I. GENERALLY, DISCRIMINATION PERFORMANCE DECLINED WITH

INCREASING RATE OF PRESENTATION.

2. AT THE SLOWEST RATE, TODDLERS ONLY DISCRIMINATED

CHANGES IN FREQUENCY, WHEREAS PRESCHOOLERS ENCODED

RELATIONAL INFORMATION AND ALSO DISCRIMINATED

INTERVAL AS WELL AS CONTOUR CHANGES.

3. AT THE FASTEST RATE, TODDLERS ONLY DISCRIMINATED

CHANGES THAT SIMULTANEOUSLY INVOLVED BOTH INTERVAL

AND CONTOUR CUES, WHEREAS PRESCHOOLERS DISCRIMI-

NATED EITHER CUE IN ISOLATION.

4. AT INTERMEDIATE RATES, CHILDREN AT BOTH AGES WERE

SENSATIVE TO RELATIONAL INFORMATION AND DISCRIMI-

NATED INTERVAL AS WELL AS CONTOUR CHANGES.
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1. THESE FINDINGS SUGGEST THAT WITH INCREASING TASK

DIFFICULTY (I.E., RATE OF PRESENTATION) THERE IS A

SHIFT FROM ENCODING SPECIFIC (E.G., FREQUENCIES) TO

MORE GENERAL (E.G., CONTOUR) PATTERN FEATURES OF

MELODIES.

2. DISCRIMINATION OF AUDITORY PATTERN FEATURES AT ANY

AGE REPRESENTS AN INTERACTION OF THE INFORMATION-

PROCESSING ABILITIES OF THE LISTENER AOD THE

DEMANDS OF THE TASK. THUS, THE BASES OF AGE

DIFFERENCES IN PATTERN PERCEPTION PERFORMANCE MUST

BE CAREFULLY EXAMINED.



TABLE 1

AUDITORY CUES

MELODY F I C FREQUENCIES (Hz) CONTOUR

STANDARD 294 247 220 349 262 294 - - + - +

TRAINING X X X 294 440 311 220 392 294 + - - +

TESTING:

(1) NOVEL NOTES X 311 262 233 370 277 311 - - + - +

(TRANSPOSITION)

(2) NOVEL INTERVALS WITH:

(a) FAMILIAR NOTES X 294 262 247 349 220 294 - + - +

(b) NOVEL NOTES X X 294 233 208 349 277 294 - + - +

(3) NOVEL INTERVALS

& CONTOUR WITH:

(a) FAMILIAR NOTES X X 294 262 349 220 247 294 - + - + +

(b) NOVEL NOTES X X X 294 277 349 208 233 294 - -

Note: F = FREQUENCIES (THE NOTES OF THE MELODY) + SIGN DENOTES ON ASCENDING INTERVAL

I = INTERVALS (RATIO BETWEEN SUCCESSIVE NOTES) SIGN DENOTES A DESCENDING INTERVAL

C = CONTOUR (SEQUENCE OF RISING AND FALLING NOTES)
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FIGURE 1 : THE SEQUENCE MELODIES IN MUSICAL NOTATION

STANDARD
TRAINING0 ___ D

#er
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a qiCilb

#4P-' NOVEL FREQUENCIES (TRANSPOSITION)

NOVEL INTERVALS - FAMILIAR FREQUENCIES

NOVEL INTERVALS - NOVEL FREQUENCIES

NOVEL INTERVALS & CONTOUR - FAMILIAR
FREQUENCIES

NOVEL INTERVALS & CONTOUR - NOVEL
FREQUENCIES
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FIGURE 2

EXAMPLE ". ESTING ROUTINE

BEGIN ,E=1-EID-C:1-E=IFIZZ
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FIGURE 3

NOVEL FREQUENCIES NOVEL INTERVALS

9/

NOVEL INTERVALS & CONTOUR

KEY:

NOVEL FREQUENCIES

0 FAMILIAR FREQUENCIES

1.5 2.5 3.5 4.5 5.5 1.5 2.5 3.5 4.5 5.5 1.5 2.5 3.5 4.5 5.5

RATE OF PRESENTATION (TONES/SECOND)
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